Inhibition of JNK potentiates temozolomide-induced cytotoxicity in U87MG glioblastoma cells via suppression of Akt phosphorylation.
Glioblastoma (formally glioblastoma multiforme, GBM) represents both the most common and most malignant variant among numerous of primary brain tumors. Temozolomide (TMZ) has been used for the treatment of glioblastoma. However, less than 1/3 of glioblastomas respond to TMZ-based therapies. Therefore, strategies to enhance the effect of TMZ are needed for more effective targeted therapeutics. Stress-activated protein kinases (SAPKs) JNK and p38 MAPK have been known to have apoptotic or anti-apoptotic effects depending on cell type and condition. On the other hand, Akt is a key regulator of cellular survival and has direct effects on the apoptosis machinery. In addition, it was discovered that Akt activation is primed by the activity of JNK. We, therefore, examined whether inhibition of JNK or p38 potentiates TMZ-induced apoptosis in U87MG cells via inhibition of Akt activation. TMZ significantly induced Akt activation as well as JNK or p38 activation. Inhibition of JNK suppressed Akt activation and potentiated TMZ-induced cytotoxicity. The phosphorylation of GSK-3β and Bad, the downstream mediators of Akt, was also suppressed by the inhibition of JNK. The present data strongly suggest that there may be a crosstalk between JNK pathway and Akt pathway in glioblastoma and that further investigation based on the present data may provide a valuable approach for enhancing TMZ-induced cytotoxicity in glioblastoma.